Abstract. Adrenal 
Abstract. Adrenal regeneration following complete bilateral adrenalectomy in spontaneously hypertensive rats (SHR) was used to study the significance of glucocorticoid and mineralocorticoid hormones for the development and maintenance of hypertension. Pre-hypertensive (5 weeks of age) and hypertensive (10 and 16 weeks of age) male SHR underwent adrenalectomy (ADN) and were kept on 0.9% NaCl. The rats were ether stressed at various intervals to assess adrenal steroid production. Following ADN of all three age groups the development or maintenance of hypertension depended on the presence of adrenal regenerates. Animals without signs of adrenal regeneration remained or became normotensive. There was a significant correlation between plasma corticosterone levels following ether stress and blood pressure.
Aldosterone and corticosterone production of regenerates and of adrenal cortex of intact SHR was studied in vitro. Under basal condition and following ACTH stimulation both tissues produced similar amounts of corticosterone, however considerably less aldosterone was secreted by regenerates. Betamethasone substitution in adrenalectomized rats caused a dramatic increase of blood pressure which was attenuated by L-propranolol. Aldosterone had no significant effect on blood pressure. It is concluded that glucocorticoids play a permissive role in the development of hypertension presumably via alteration of sympathetic neurotransmission.
The necessity of the adrenal gland for develop¬ ment and maintenance of hypertension in the spontaneously hypertensive rat (SHR) is still dis¬ puted. Aoki (1976) claimed that both the adrenal and thyroid glands are necessary for the develop¬ ment of arterial hypertension in SHR and that adrenalectomy in hypertensive animals results in a fall in blood pressure to normotensive levels (Aoki et al. 1973) . Incontrasi, Baerei al. (1972) The inter-assay coefficient of variation was 12.0% and the intra-assay coefficient of variation was 10.1%. The minimum limit of detectability was 7-10 ng/ml plasma. (Fig. 4A ). This effect of betamethasone was dose-dependent and rever¬ sible after cessation of treatment (Fig. 4B) .
In contrast, aldosterone substitution in doses of 30 and 150 µg given in 2 doses at 9 a.m. and 5 p.m sc failed to influence blood pressure significantly (Table 2) . Aldosterone blood levels determined 6 h following the last injection were in the same range or considerably higher than the concentration in hypertensive SHR bearing adrenal cortical regene¬ rates (Table 2) .
To study a possible modulation of sympathetic nervous system activity by glucocorticoids, betame¬ thasone substitution was studied under concomi¬ tant beta-blockade with L-propranolol (Fig. 5) . L-propranolol given twice daily in a dose of 2 mg/ kg sc prevented the betamethasone induced in¬ crease in blood pressure 17 h after combined treat¬ ment (P < 0.01). However, 42 h after start of treat¬ ment, the attenuation of blood increase was no more significant. (Bachmann 1954) . The existence of 'accessory cor¬ tical corpuscules' has been long known and can hinder a successful adrenalectomy (Jaffe 1926 : Gaunt 1933 (Ganong et al. 1966 ).
The low aldosterone production in vitro is not unexpected, since the animals were kept on 0.9% NaCl. On the other hand, in the adrenal regenera¬ tion hypertension following adrenal enucleation 18-OH-DOC and DOC are elevated during certain stages of the development of hypertension despite the animals being kept on sodium chloride (Grekin et al. 1972 ).
Reports on peripheral aldosterone levels in SHR are conflicting but the general opinion is that aldosterone levels are low in established hyperten¬ sion (Freeman et al. 1975; Willis & Bauer 1978 (Kauman 1972) and modu¬ late beta-adrenergic receptor density (Wolfe et al. 1976; Guellaen et al. 1978; Foster & Harden 1980 (Häusler et al. 1983b ).
Beside their above-described effect on the sym¬ pathetic nervous system, glucocorticoids may also act on other systems, possibly involved in the pathogenesis of hypertension. E.g. glucocorticoids may increase the activity of angiotensin converting enzyme (Mendelsohn et al. 1982 ) apart from the well-known effect on angiotensinogen (Reid et al. 1973 
